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The conversion of wheat straw with the FePO 4 catalyst
shows the results for the conversion of untreated wheat straw to HMF and furfural using the FePO 4 catalyst in the H 2 O/THF biphasic reaction system. When the reaction temperature was 160 o C, the HMF yield increased from 5% for 60 min to 18% for 150 min, while the furfural yield reached a maximum to 25% for 120 min.
This suggests that the reaction conditions are different for the production of HMF and furfural. As the reaction temperature was further elevated to 180 This is because the FePO 4 catalyst is able to hydrolyze to produce H + ions and Lewis acid sites such as soluble hydroxylated iron speices 3, 6 , both of which can catalyze the isomerization of glucose or xylose to fructose and xylouse and then the dehydration reaction into HMF and furfural, respectively. To further improve the HMF and furfural yields, the catalyst loading was examined. Table S2 illustrates the yields of solid, liquid, and gas produced from the pyrolysis of the solid residues. As can be seen, a high bio-oil yield up to 40.4% was achieved as the use of the solid residue produced from the conversion of untreated wheat straw at 160 o C for 60 min. The different yields of solid, liquid and gas can be explained by the fact that the hydrolyzed solid residues have different cellulose and lignin contents, as well as could contain various amounts of humins, which may affect the yield of the pyrolyzed products. and a shake-up satellite due to π-π* transitions in aromatic rings 6 . The binding energies and area percentages of these components are listed in Table S3 . As shown in Table S3 , the O content derived from the carbonyl and carboxyl groups decreased with increasing the hydrolysis time of untreated wheat straw. To further investigate the change in the oxygen content, the XPS spectra of O1s was also recorded. Fig. S9 shows the XPS spectra of bio-char obtained from the catalytic pyrolysis of the hydrolyzed solid residue derived from conversion of untreated wheat straw at 160 o C for different times. The spectra were deconvoluted into two components according to the literature results 6 . The components were 13 attributed to oxygen in carbonyl and carboxyl groups and chemisorbed oxygen species and H 2 O 6 . The binding energies and area percentages of these components are summarized in Table S3 . The carbonyl group content decreased with increased the hydrolysis time, which is consistent with the results obtained in the C1s XPS results.
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These results demonstrate that a portion of longer hydrolysis time would increase the conversion of untreated wheat straw, thereby resulting in a decrease in the oxygen content of the hydrolyzed solid residues. 
